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ABSTRACT

A study was made to evaluate the effects of various pretreatment
processes and long-term storage on the magazine spring for the

Ml4, 7.62mm, rifle. The various pretreatment processes considered
in this study were: (1) stress-relieving only, (2) stress-relieving
and cold-set, (3) stress-relieving and heat-set, and (4) heat-set
only. The storage tests involved periods from 1 to 5 years and
consisted of hot, cold, and normal temperature conditions. Test
procedures are described and results discussed.
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SUBJECT

Evaluation of Pretreatment Processes and Long-Term Storage on
Magazine Spring for the Ml4, 7.62MM, Rifle

OBJECTIVES

l. To determine the effects of the various pretreatment
procesges (heat-set, cold-set, stress-relieving only) on the subject
magazine spring under storage and weapon firing test conditions (and
to consider the necessity for having the heat-set notation on Drawing
C-7267078 dated 18 February 1959).

2. To determine the effects of long-term storage on the subject
magazine springs under the following conditions:

a. Normal temperature

b. Hot (165°F to 175°F) temperature

c. Cold (-65°F) temperature

CONCLUSIONS

1. The present standard spring (stress-relieving process only)
indicated satisfactory results in the loaded e&nd unlcaded conditions during
the storage and weapon firing test program. Kesulting test data indicate
that this spring assembly will meet the long-term storage requirements
and function satisfactorily during weapon firiag.

2. Springs which were heat-set without being astress-relieved are
definitely unsuitable. (This process should not be considered in
connection with any ordnance springs.)

3. The heat-setting (a costly manufacturing process) of this apring
design, after stregss-relieving, showed a 10 per cent increase in storage life
over the present standard spring under both storage conditions. This heat-
setting, however, showed no greater improvement during the weapon firing test.

4. Cold-setting (another costly process for this type of spring)
showed no improvement over & plain stress-relieving operation. Thie is,
no doubt, due to the fact that the loading of a magazine, in itself, pro-
vides an adequate cold-setting operation.
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CONCLUSIONS - Continued

5. Hot storag: is detrimental to spring life in the loaded
nagazine. This condition is evident by the number of weapon malfunc-
tions attributable to the magazine assembly (Appendix A).

6. Cold storage was not detrimental to spring in loaded or unloaded
condition after one year of storage.

7. Proper packaging of the subject magazine is considered essential
when the magazines are to be subjected to adverse temperature storage
conditions.

8. The critical load at mean assembled height (5.5 inches) which
will allow satisfactory weapon functioning is 4.5 pounds. With loads
below this level, wespon malfunctioning will ocrur.

RECOMMENDAT IONS

1. Heat-set notation as a drawing specification be removed.
(Drawing C-7267078 was revised on 15 January 1960 by the elimination of
the heat-set requirement.)

2. The present standard design (stress-relieving process only) of
the subject magazine be considered adequate for long-term storajje require-
ments and subsequent weapon firing.

3. The basic and most importaat load requirement of 5-1/2 pcunds
plus 3/4 pound at 5.5 inches be maintained. Two other load check-points
for final-ingpection acceptance, after cold-setting to 11/16 inch three
times has been accomplishad, are as follows:

a. At 8.5 inches - 2.5 pounds + 3/4 pound
b. At 2.5 inches - 8.0 pounds + 1.0 pound

4L, A new lot of subject springs be prucessed, properly packaged
and subjected to long-term storage unde~ the following conditions:

a. Prescribed adverse temperatures (hot and cold)
b. Normal weather
c. Adverse weather, i.e., snow, rain, wind, etc.

S. The design of the present standard spring not be considered
the optimum design. However, based on the test results obtained, it is
believed that replacement is not necessary provided the spring is
properly manufactured.
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!
:



REPORT
3A-TR11-2643

RECOMMENDATIONS - Continued

6. The dual-rate spring design (Appendix B) be considered if
further studies are to be conducted on this type of magazine spring
design because of the satisfactory preliminary results obtained at
the beginning of this study.

7. The heat-setting process be considered for this type of
spring only when the design stresses are greater than thos presently
exhibited in the standard M14 magazine assembly.
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1. INTRODUCTION

a. During the early manufacturing of the subject spring, questions
arose primarily concerning the purpose, the need, and the cost of the
heat-set specification on the subject drawing. A series of meetings
were held to detarmine what possible design changes and what various
pretreatment operations should be investigated for the best functional
characteristics of the subject spring.

b. At this time, the idea of an expendable magazine was discussed
and proposals of various types for this magazine assembly were submitted.
Becaugse of these proposals, the studies and the scope of the initial
problems were extended to embody the effects of long~ and/or short-term
storage on the subject springs under conditions of normal, hot, and cold
temperatures.

2. PRCCEDURE

a. Forty-eight subject springs (Lot 1) were initially used at the
onset of the program to examine the various pretreatment operations.
When it was decided to expand the scope of the study to long-term storage,
however, 100 additional springs were manufactured.

b. The initial 48 subject springs were received and processed as
follows:

(1) Twenty-four, "as-wound' condition.
(a) Initial free height was recorded (all groups).

(b) Eighteer springs were stress-relieved at 400°F for 1/2
hour; this was followed by a free height and load check
at assembled height of 5.5 inches.

(1) Six springs remained in as-wound conditionp.

(2) Six springs were cold-set to 11/16 inch three times;
this cold-getting was followed by free height and
load check at assembled height.

(3) Six sprinps were heat-set according to drawing
specifications (400°F for one hour at 5 Zfaches), tnis
was followed by free height and load check at
assembled height.

Sli=
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2. PROCEDURE - Continued

C.

(2)

(3)

(c) The remaining six "as-wound" s~cings were heat-set only
according to the same drawing specification as in

/b(3)/ above.

(d) The above-listed springs were then categorized in the
following groups:

(1) Stress-relieved only (Springs 1 through 6)

(2) Stress-relieved and cold-set (Springs 7 through 12)
(3) Stress-relieved and heat-set (Springs 13 through 18)
(4) Heat-set only (Springs 19 through 24)

Twenty-four stress-relieved and cold-set (three times to 11/16
inch) by the manufacturer were assigned as Springs 25 through
48.

The springs listed above were subjected to the following test
program:

(a) Three springs from each group were gymasticated on a
vertical shaper at 116 strokes per minute.

(b) Three springs from each group were weapon-fired 2000 rounds
or 100 loadings.

Exception. Three springs from the group cold-set by the
manufacturer were only weapon-fired 1820 rounds
or 91 loadings.

(c) Thke 18 remaining springs cold-set by the manufacturer were
put into limited and long-term storage.

The 100 subject springs (Lot 2) were examined as follows:

(1

(2)

All springs were stress-relieved for 30 minutes at 400°F. Free
height and incremental load measurements were taken at the
specified interval of 11 inches to 5.5 inches in 1/2-inch
increments.

Thirty-eight springs received no further treatment (stress-
relieving process only) and were tested as follows:

(a) Ten springs stored free for 24 weexs.

(b) Ten springs stored in unloaded magazine for 5 years.

S5
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2. PROCEDURE - Continued

(3)

(4)

(5)

(c) Ten springs stored in loaded magazine for 5 years.

(d) Four springs stored unpackaged under hot temperature
condition for one full year, two in loaded magazine,

two in unloaded magazine.

(e) Four springs stored unpackaged under cold temperature
condition for one full year, two in loaded magazine, two
in unloaded magazine.

Thirty-eight were heat-set by compression to a height of
S inches and heated for one hour and tested in the same
manner as (b) above.

Ten springs were cold-set to 11/16 inch three times. Eight
of the springs were subjected to hot and cold temp .cature
storage test as in (2) above.

The remaining 14 subject springs received no further treatment
and were not involved in any type of test.

3. DISCUSSION AND RESULTS

a. The test program involving the initial 48 subject springs was
set up to evaluate the following four pretreatment processes under various
test procedures: stress-relieving only, stress-relieving and cold-set,
stress-relieving and heat-set, and heat-set only.

(1)

Gymnasticating tests were performed on 15 gubject springs (three
springs from eech treatment). The test consisted of the
following:

(a) 1Initial free height and load check at assembled height
of 5.5 inches.

(b) Free height and load check after 5, 55, 155, 655, 1655,
3655, 6655, and 10,000 cycles for all springs. A few
of the springs were cycled additionally as shown in the
resulting data given in Appendix A.

(c) Gymnastication was performed on a vertical shaper at
116 strokes/minute.

(d) Sample springs used in this test are shown in photographs
included in Appendix C. 1In all instances, the springs
were badly distorted after the test.

-6-
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3. DISCUSSION AND RESULTS - Continued

(e)

(£)

This type of test is much more severe than the test under
which the magazine springs are tested during actual
weapon firing and storage test. It was felt, therefore,
that if the springs could withstand this testing, they
could satisfactorily meet weapcn functioning requirements.
Since all of the springs were badly distorted, it was
concluded that this was not a true type of test to prove
the value of the subject springs.

Resulting data show (Appendix A) that most of the springs,
with the exception of the heat-set only springs, although
distorted, were within the critical load-specification
considered necessary for satisfactory weapon firing.

Note 1. Critical load-specification is 4.5 pounds at
5.5 inches and will be discussed later in the
report.

Note 2. The heat-gset only springs were well below this
critical load and it was concluded that this
particular process not be considered for future
ordnance use.

(2) Veapon firing tests were conducted on 15 subject springs (three
springs of each group) and consisted of the following:

(a)

(b)

(c)

Initial free height and load check at assembled height
of 5.5 inckes.

Load and free height check after weapon firing 1, 5, 10,
20, 30, 40, 5G, 60, 70, 80, 90, 100 loadings (ore loading -
20 rounds).

Exceptions:

(1) Springs heat-set cnly were not tested because the
permanent set was excessive; this condition occurred
when a static load-check was performed.

(2) Springs cold-set by manufacturer were checked after
the following loadings: 5, 23, 28, 34, 40, 46, 52,
58, 64, 76, and 91.

Resulting data are shown in Appendix A.

1

=




g

REPORT
SA-TR11-2643

3.

DISCUSSION AND RESULTS - Continued

(3)

NOTE:

(d)

(e)

Sample springs used in this test are shown in photcgraphs
in Appendix C.

No malfunctions were attributable to the magazine spring
assemblies, as reported by testing personnel. In fact,
all springs functioned satisfactorily. Proper manufacture
of the stress-relieved only springs will produce an Mi4
magazine spring which will function satisfactorily.

A limited and long~term storage-program was conducted on 18
of the subject springs cold-set by a manufacturer as follows:

(a)

(b)

(c)

Eight springs stored in an unloaded magazine condition
(Springs 31 to 34, 40 to 43).

Ten springs stored in a loaded magazine condition (Springs
35 to 39, 44 to 48).

The following free height and load check at 5.5 inches were
performed during the course of the test:

(1) All springs initially.
(2) All springs after 2-month storage.

Springs 31, 32, 33, 37, 38, and 39 were not returned to storage
after this check.

NOTE:

(3) Springs 40 to 43 after 15 weeks, then subjected
to 50 magazine-loadings, rechecked, and returned to
storage.

(4) Springs 34, 35, 36, 44 to 48, after 17 weeks.

Springs 44, 46, 48 were not returned to storage.

(5) All springs still in storage were checked after
41 weeks and 1-1/2 years.

(6) Storage springs were subjected to six weapon-loadings.

(7) Storage springs were then subjected to a final incre-
mental load-check at 11 inches to 1 inch.

-8~
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DISCUSSION AND RESULTS ~ Continued

(4)

(d) This cold-setting test shows that springs stored in &
loaded condition for any length of time will exhibit
an average set of 11 per cent below the minimum load-
specification, but will stili function satisfactorily
during single weapon-loading.

(e) Resulting data obtained during this test phase is shown
in Appendix A.

(f) Sample springs used in this test are shown in photographs
in Appendix C.

The average results obtained during this phase of the evaluation
are shown on the following page in Table 1.
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3. DISCUSSION AND RESULTS - Continued

b. The 100 subject springs obtained for the long- and/or short-term
storage condition were all stress-relieved for 30 minutes at 400°F. Free
height and incremental load measurements were then taken at 11 inches to
5.5 inches in 1/2-inch increments. All springs were well above drawing
specification after this operation. This is conducted to allow for load
and height losses which were incurred after further processing or treat-

ment.

(1) Springs 1 through 30 received no further treatment or
processing, and were tested as follows:

(a) Ten springs stored free for 24 weeks.

(1) Free neights and incremental load measurements were
taken at specified intervals (1l inches to 1 inch at
1/2-inch increments).

(2) Checks were made after 1, 8, 16, and 24 weeks.

(3) From results obtained after 24 weeks, further
testing for this condition was considered unnecessary.

(b) Ten springs stored in unloaded magazine for 5 years.

(1) Free heights and incremental load measurements were
taken at specified intervals of 11 inches to 5.5 inches
at 1/2-inch increments before weapon firing test and
after the 1l-, 2-, 3-, and 5-year storage test and also
before one dummy loading at 24 weeks. An incremental
load measurement of 11 inches to 1 inch at 1/2-inch
increments was then taken after weapon-firing and
dummy-loading tests.

(2) Checks were made after 1, 2, 4, 8, 12, 16, 24, and
48 weeks; and after 1, 2, 3, and 5 years storage.

(3) Springs were never compressed beyond 5.5 inches during
the 24-week storage.

(c) Ten springs stored in a fully loaded magazine for 5 years.
(1) Free height and incremental load measurements were
taken at specified intervals of 1l inches to 1 inch at

1/2-inch increments.

(2) Checks were made after 1, 2, 4, 8, 12, and 16 weeks.

-11-
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3. DISCUSSION AND RESULTS - Continued
(3) Checks were made before and after dummy loading

at 24 weeks and weapon firing test at 48 weeks,
1, 2, 3, and 5 years.

(2) Springs 31 through 60 were then heat-set by compression to
a height of 5 inches and heated at 400°F for one hour.
Similar test procedure as in (1) above were then conducted
for these subject springs, i.e., free, unloaded and loaded.

(3) Springs 61 through 70 were then cold-set by compression to
a height of 11/16 inch three times and an average result of
6.2 pounds was obtained. Storage tests as above were not
performed on these springs and were not considered necessary
because of the results obtained during the testing of the
initial 48 springs. Eight of these springs, however, were
later used during the temperature (hot and cold) test.

(4) Springs 63 through 86 were used in the hot and cold tempera-
ture storage test which will be discussed later.

(5) Springs 87 through 100 were subjected to no further testing.

(6) The 40 springs heat-set and stress-relieved only which were
subjected to the long-term storage program,were examined as
follows after 1, 2, 3, and 5 years:

(a) Free height

(b) Loaded magazines. Incremental load measurements (11 inches
to 1 inch at 1/2-inch increments)

(c) Unloaded magazines. Incremental load measurements (11
inches to 5.5 inches at 1/2-inch increments)

(d) Free height

(e) Weapon test-fired. Six loadings for each magazine
(120 rounds)

(f) Free height

! (g) Incremental load measurements (1l inches to 1 inch at
1/2-inch increments) for all subject springs.

-12-
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3. DISCUSSION AND RESULTS - Continued

(7

(h) Free height

(i) The following subject springs were used in the
above-mentioned test:

(1) Ten stress-relieved only loaded springs 11 - 20

(2) Ten stress-relieved only unloaded springs 21 - 30

(3) Ten stress-relieved and heat-set loaded springs
41 - 50

(4) Ten stress-relieved and heat-set unloaded
springs 51 - 60

(j) The following average results (Table II) were obtained.

The average results and percentages obtained during the testing
of the subject springs 1 through 70 are shown in Tables III
and IV which follow.
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3. DISCYUSSION AND RESULTS - Continued
c. A test was also conducted to determine the effects of long- and/or
short-term storage under hot (165°F to 175°F) and cold (-65°F) temperature
conditions on the subject magazine 3prings. (Temperatures comply with
military standard specification MIL-E-4970).
(1) Twenty-four of the subject springs from Lot 100 were used
in this test program and were stored for one year in an
unpackaged condition. Packaging procedures were not accomplished
because the springs were to be examined at various intervals
during the storage programs as specified below.
(2) The subject springs were processed as follows:

(a) Eight springs stress-relieved and cold-set
(Springs 63 ti.rough 70)

(b) Eight springs stress-relieved and heat-set
(Springs 71 through 78)

(c) Eight springs stress-relieved only
(Springs 79 through 86)

(d) Two springs of each group were then stored loaded and
unloaded at the two temperature conditions.

(3) The subject springs were then tested as follows for both
temperature conditions:

(a) Unloaded magazine assembly
(1) Free height check
(2) Load check at 8.5 and 5.5 inches

(3) Springs were checked after 2, 4, 6, 8, 10, 14, 20,
24, 36, and 52 weeks.

(b) Loaded magazine assembly
(1) Same test procedure as above for items 1) and (3).

(2) Load check at 5.5 and 2.5 inches.
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- 3. DISCUSSION AND RESULTS - Continued

(c) All springs were subjected to six weapon loadings
after the one full year storage.

(d) All springs were given an incremental load and free
height check after weapon firing only.

(4) The average results obtained during the storage test are
shown in Table V which follows., Data are shown demon-
strating that the springs stored loaded under hot temper-
ature conditions caused weapon malfunction and also
that this temperature condition was very detrimental
to spring life.

Note. It is felt that, if proper packaging is accomplished,
better results under similar conditions may be
obtained.

d. The results obtained thrcughout this investigation indicate that
a 4.5 load at 5.5 inches (assembled magazine height) is considered a
critical dimension. Loads which fall below this dimension will cause
weapon malfunctioning. Therefore, a chart for an inspection acceptance
load check was prepared and recommended. This chart can be found on
Page 21, Table VI.
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4. OTHER TESTS

a. It should be point out here that other tests in conjunction
with this evaluation were initially conducted on experimental spring
designs such as the following:

(1) Standard plus one coil (modified)
(2) Dual-rate design (SAC-38193, Appendix B)

b. Results revealed that the modified design (9 coils) indicated
no improvement over the standard spring in either long-term storage or
functional firing. Therefore, this design was not considered further.
The dual-rate springs test results obtained under storage and weapon
firing test were satisfactory. The principle of the utilization of the
entire tube space for the magazine spring is basically sound. This allows
for more uniform action of the spring follower throughout the compression
stroke than with the standard spring. Since further dimensional studies
were necessary to eliminate a frictional bind which occurred after a
follower deflection of approximately 4 inches, this experimental design
was not considered further in the test program.
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Data Charts (28)

Illustrations
(Dravings, 4)
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LOT 48 SPRINGS

a. Gymnastication Test
b. Weapon Firing Test

c. Limited Storage Test

LOT 100 SPRINGS

a. Long-Term Storage Test (5 years)
b. Hot-Temperature Test (1 year)

¢. Cold-Temperature Test (1 year)

APPENDIX A




| e e—

lﬂNl

*sa4yout z/1-< 3o 43i%uel pesssidmod v uenwe] spEo 9
(Atuc 39s-3way) 474 ‘cz¢ ‘zT# Burads <>
*(39s-3way puv paAlT[21-883138) BI4 ‘L14 ‘914 Bujrads °q
*(398-p10d puv pIAST1I21-882238) Z1# ‘114 ‘Ol# Bujads ‘w
4o9y> 3yd¥1ey 2913 puw pwol - 5,
TUOP SEBA ,V, I931j¢ XO3yd> Iydyey e913 - .4,
*9# ‘S ‘ny Bujadg ‘Aquo pIaajraa-882138 19m wBujads 1333w Yoayd> Iydyey 2913 pue peol - ..V, °S
*3893 Butiwdojiswumd8 03 1037a2d Bujay3y uodedm - spunul Qs °Y
‘utw/saNoals 911 Ivwdegs [POFIAIA B uo PIIWITysBUMAR 219m sJujads TIw - 31893 BujrworIssumky ¢
*aaan3owinuew £q 338 P1OD OC# ‘6Z¢# ‘|z# Sujads 103 3daoxs Laomay preayyBurads 3w suop Burssssoad 11y °Z
spunod = Ig fseyouy = g °1 :SYUVGN

STTIAXD 000°Z1°

STIDRD 000°01

STIDLD 000°91

STTIOXI 069 ‘71

STIDAD 000°Z1 9 aIIN0ISIq
STIORD 000°01 & qizeolsia
STTIARD 1SL°0T® qZl¥0ISIa
STIOAD 000°Z1 & a3aldolsia
STIOLD 000°01 & azaIvolsia
STIIXD 000°71 a3180151a
STIARD 60%°ST - (AR IV
STIOAD 000°0% = GRINOISIA
STIOXD 164913 qalsolsia
STIIAD 000°Zt @ gZI¥0ISIA
S31040 000°01 @ aal¥olsia

g

.
LAl o N,

(2]

- ot e
4
wanan
nnan
~~ o~
.
CXY)
X

nnnn—cnoo’omo«o«oow‘

ool Ko NN NI N

[l
~ &N
.

.
+
.
.
L]

FTNNNONNMNMNMNONOMNMNMN
.
VWO WO VN NNTTITNNN

4
.
"
NS
.
[T
L's)
MV NNNNRARRONOODOO

.
V\\ﬂﬂiﬂuﬁ'ﬁ\ﬂlﬂil‘\l‘\l‘\lﬂl’l\ﬂ
8

NI
.

(el a]

.

3

.

.

.

.

VAN NN AN S
3 .
SO RO

.
OO VDNV NN N0
y
.
.
»

.
.
nnn
~~K~O
.

L2l
[al

()
v e
KR
. e
Vidnnn
¢ e o
[
* o 0
* o 0
VOONO NI T
[ kel ek X al
» .

sl el akalal
Lo R b4 a4 4l

("2l

.
.
»
.
.
»
3 »
IO OOOVOOANNNTIIOOD
e
.

[la)
NN OY et s NN
. .
y
"‘":""*“QN'DV!NFQOCU\OO
.
Nv:Ov-ﬂGF‘hO\bO«NO«hQO
.
WO VONONANMIMNANN
.
Ll
.
.
. >
s o
)

»

VOOV OB ONNANI I TN AN

MR Nn NN ARRONODOOO
.

W OOOONNNDLIIOOO

C R R RN S -]
.

.

»

.

.
nnalod
¢ »

Ll

ol
)
h‘.

-
o

1531 ONILIVOTLSVYNWAD
(8£0£97L-D) ANIZVOVH ‘ONINAS %TW WWZ9°4 ‘T1dI¥

€997 -1TYL-VS . ¥V XIQN3ddYV
Lyodi

et - o e



C@Nl

“LZ# ‘9Z# ‘sz# sBurads 103 19an3dwynuem £Lq 398-plon
“1Z# ‘0Z# ‘61# 9Bursdg 103 ,Aquo,, 39s-~3wey >
*ST# ‘%14 ‘c1#4 sBuyads 103 IT2-4¢9y puv Sujaeriez-esaissg
‘64 ‘S8# ‘L# sBuradg 103 mc«uuoe-vuoo.wc-.m=«>u«~ou. 3135 ‘¢
(a933e uawy Noayd prol pur yIBuay adag - i
‘duop ses v, 193)e yaBuel svag - g,
utads 1933% ¥294yd 9913 pue pwoq - Ve |

‘€ ‘z# ‘1#Buyadg ¢ K1uo,, PIA31122-883239 2194 8

S

3893 Buyx13 uodwam 1wnjyoy ‘Y

‘83gduy z/1-¢ 30 yaBuay passaidwod 3 uanwy sprvoq ‘¢

*Liomay prarjzSuradg 4l Je® Suop Buyssascoad 11y 2z

spunod = ‘g ¢gayouy = dy ‘1
: STU VRN

ot | oecy 1oy Lony | oaow | so°s] e0°s| eo's| eo's| sts| szos | #s°s | 09| eo'e |la

«90°1 |uZ9°0T pS9 0T 1OE°0T |0S°0T| .§5°0T uE$°0Y wL5°0T) .69°01] 199 01} .69 01 |.£6°01] nay° 11 ngy-17] %

€T | MY (aLy CY O JOSLUY | #SLUY | #SLUY [ 0sLoy | ency | esce | sy [esz¢ | ¢0°9 ] 09 [14

266" _ 1o6€°0T £0%-01 bOY'01 |ul9°0T} €%°0Y €Y 0 §9°0T] u16°07] 125°01) u65°01}.6¢°0% | w0€ 10 9g°11] 24
#S°T 1 ATy 185 1 49°y [ISL°Y | 09°% | #6°%| #OS| #0°S| #0°S | 00°S | #9°C | ¢0°9 | ¢0°9 K

»90°1 [.8€°01 b.OT 0T Lcv°01 |.89°01| .25°01 uc5°01 w5501l .29°01| u29°01 w29 01 u¥6°0% | «9%°11 9% T/

soo1, 16 | o] w 8s | | 9| ov | 2| | s lmu mm 5
) ey g SCHIAYOT 'G ¥ICAW m N E
. . = T s

——q 3
§$°w | orte b zre festot | o2ts ot § szvs Justot | sztsfietor | sr
$$'w et et fastut ) oets fo9tor f oszts [wstor | oszes bestor | et
- . 77 st |t 3t ors eyt Tty o9t z°s | o901 | et
TSUNIOVIN QYIT 51 4D ASAVIRE SLNINS ASTULL 1 QALOMLIDD 153D on W s | Z7E [w's |gocei] 96 [estui | 95 [ro-:t 9*s{eccu |
&° SETC o7 ettty o9te et ety fouir §osecs|stttefa

o e VT 0 T T Tt toeste [sere lses fsitvifercs [t osees ozt ses et e
ﬁlo.* Lv°6 > ﬁ - T et [ 1z s €It |SLts it ses ezt st et elsectt]e
B2 Jiimiitia - - - asetimpoz WOtz 1 wZUE f§Lts ezttt | awits yeztii | st szt I

- v _| 978 - b - lETrriet SEy L evte l ety IseTui] o stu [setul | oeti feetul sersfeatti
Iz dy 2y 1, _lu:-” mm.‘,uw. d | la 1 B a4 o] 4 1z a0 £
S & v - N S59% IYIAL | St o fCo ol wn i | neL o ee 7714 CeTl .M.

- : ;
$ j©@or | s A D€ JTLTOT | L TtOT b o9tg sztoty sts fuetot {setg [econ ses o AR R EAS IR B AT K3
s |20t | v Ste Jorort st pzetat |sets fastortsess pustor {eets feseor | oos Tt furee S BRI CTLT T B
S |60t | ¢ ‘ O YRV B2 S L T B ET A TSI T EAL T [V O I oLttt ety PR BN ATI I KL X TH AN
[ PO T 976 JOTTLL {625 JOETTU | 03 1€tii ! 0°9 Jaecrn fszes |ttt fsze SR S VSR TN BVRAEN VLTS Y ITE I)
s .z i | 8 Pttt feete fzvvt f ozeg | socin ] o2ts Jeitni fsety [sstit lszes certu sttt [ ust fsrwr|evwi s
s e ooy Psels 58 tn Jeess jor it | zo9 | €5t {s2°9 fsi*tt jszoe [oooti [§2°9 Setttftacer | sotieflurentjertut|e
9 toitiif o0 PR - N S O RS T 4 § O AL BELRRE 8 BEC A IVFEE S H FNET S MO TR I 1 A I 0 BSEE WXL S PRI B
o s 0. 87. LOPTTLf6ets 19 Tl | 7o 2ottty %9 ! eesit Jests feettn sece R AT EEVARN BAE1 § T IDY S I
g liveisetc 2°5 lectri} 96 foe 1l | zea | secvt, zo9 lectun fszto fascvi loste S dvtat L ses Lot et |
& : 1 i 14 N Iq it SN Ia | g | 4 4 o, g d: B2
sreie DUt SLTUT 6301 SORAOS 092 | SWAIW L9 1 SAANOY 07| SWWWE 007 SANI0W 00( | SAN10d 02 ) 3 v HREE
[l

1531 ONI¥Id NOAVEM
(8L0£92L-D) ANIZVOWH ‘ONINAS H1W ‘WWZ9°/ ‘TLdId

£992-11¥1~VS
19043




¢ e esumua ¥

ONNI

*sButads 98w103s w193 Suoy jo BUTaT; uodeom 3233w yourag 3188l @oaj aodews °¢
“SIYDUT 2/1-¢ 30 ydyoy pasosadmod oIeeq 3w aBwiolg 9

*T{uo 31893 8ulpwoy (9) XI8 3913® AOIYO PPO] [wIUBERIDUI °¢

*33an3owgnuem AQ 19S-PIOI PUR PIAITI[II-88933§ 7

*1893 98w103s Fuor pur pelImT

: ST VIS
i 308 < 9 779 1847 1 9%9 15 7] 8¢ [T 8 1 [sT°1 [y 5 o [z6%0l | uC
octotj 1ot 0°s $°s Jo'e ¢ $°f 0t {9 Fo9, €5 9°% lgn g€ 74 4 ssz] 2z 971 | €27t [sL* 7 0 o {o€*ot {'¢v
91701 1] 8% 0% 78 [o'g ! ¢t ot | "9 “ 8°¢ . €% | 97 |ew | m¢ sz ¢ 9z L o7t | szou |see s¢” L [V
g1 ut fe°¢ 0°6 ' $°g ;08 ! $°¢ oL 99 | g'S €S| 9 |E€n 8°c (144 9:7] tz 9°1 § STt s¢° 144 0 0
ozotloor : 06 ' §°g t03 gy 0t |y | 8¢ €s ]9y |eo 8¢ Y4« 9°z ] tz 9°1 | ST°T j§¢° T 0 0
€U0t SLTOT  S€°6 16 ' 9°g 18] 9°L 1 1L ¢ 99 t'9 | s°s |o°g <y 0y sz°c] 9t e 9°1 | 071 9* sz- 0
87701 | 701 _ v'6 ¢ 06 '§8 ! 08 g | ot | €9 8°¢S JsT°S 8% (sT°v SL°¢ o‘cl) g2z 0T 771 | 071 9" 0 0
470t gl €76 . 0%6  $°8 | 078 {" STz | 0Ll ST9 6's | v's |o°s S'y V) sT'C| 9t 'zl 971 j ot 9" 115 4]
cLtor [ shot st6 t'6 19°3 | 0’8 ST oL ;S9 6°5s { £°¢ |os 134 0" szel a9z _.«w 971 001 9° 14 ]
s 0 37T :Iop.mlql.m.N" 0t | s¢foy _ 5 BCEN IR X €9 ] ot ! s¢ o's n.w_ 06 S5 o.o__pm.S o1t
B = - IR (=) I0 IA0TIN UEES THAT0T IV (ST V0
1 =
! . g7 |70t |_ 67 |os ot w iszve [oretr | ev
uo,_uzu:u..rz.r 9°i . ort| 9% joc-ot a*% |oc ot 9'7 | 9¢€tar| g% Jzs-ot ¢ lestot “ sz°9 Joertt =z
B . : &'y |strot L's jemcot " §°9 [es7tt | 97
SC2.QFYEALS 2 4 S9°1 €@l 9°9 910t 9°% j0z* 0t 9°% {szrot| ¢°% lzcrot St7 [ tetot “ 9 [avitt | g2
: 9°% {sz-ot ¢ |sceot [k [ o U EVAT S T A0 § S I
SJy QIcENIS T ¢ 0O°1 06° §°< {9s°0t $°S {so’tt 9°¢ -] So°11 §e°s 16071l J €2°9 pstlt [ST'9 [19°IU ! P S LT3 O
T osca gICALS T 4 S£° . v ozet [szed JostoT | szt [z9cat €s Jz9'ot 7°s {29°01 6°¢ bz'1l 6°¢ fezun i “ 0'9  [z7iiv | Ty
N3 gTWIIONLE 1T zs” | 778 gestot 7°¢ [s6°01 9°< | 96°01. 9°¢ 14601 | $2°9 BSUU | €Z'9 {es°il ¢ s*9  jwectt |ty
¥O LIANIIIXLUY Z70 1{- €S jos'o0t €< |78°ot 7§ ] w801 9°s (780l "9 PSTIt 16279 (st CANOIGN} 76 Piettl | o
0°s 99°0t " $'9  los it oAk
0°s l<9‘o1 “ §'9 6Lttt g
. s 90t “ §¢*9 |78 ¢ | L€
aNO¥ QIWEUS T 4 L°1 ZELj $°9 joz ot <9 {ocot 9°% |90t {SL*y |6€°0t ’ 6'% |0 ot “ 9 jzsTu | et
$7.004 CIESAS S 4 $9°1 U 7 ot 9°% j9c ot 9°7 |ovot |si~n jovot 8°7 Jos‘ot GRIVAY 162y fg9ttr | o€
. N @3NJIIDUI4 ST 69 lstms {zetot | "t°9 [evctn 9 lertr] 29 |Lrrut ‘ §T°9 oIt . sz'9 19t | %
$T°9 fl9°11 $z*9 et | Ec
. : LS st ; 09 vzt §eze
oo — . | e dses et | drvowsal 00 feeun | ge
szmToi Iy | 4y Yo | dw ) Y fdn ) Ta ) ] o1g | o Y] dwy faf Ao g Te | o4y (owRitenoyy L, 4y 8
i iz .Guw . S50 Tvial SONIQVIT 9 SuvER Z/T 1 sagan 1y sn33N L1 soNlavotl os HIIN &1 SILLNON T INTZVINR 1130 ?m
AZv.I3T 32S 5 s .

IS4L AIVHONS QIALIWIT - SONIN¥AS 1OArdns

£4%9Z~TT¥1-VS ¥ X1AN3d4dY

Iyodau




€79Z-11d1-VvS VY X1AGRZ44V

Jeodnd

A

IQN!
"84l %/€ + 8q1 ¢*¢ ~Bul13as-p 03 2213e pro] uojidadeul dSjsege °/
*Licwmay projj8utads v suop sex Ruieradoad 11V ‘9
"3E33 AIYiany ou - QO1-¢8 °9?
*1533 9%w203s 3an3wiadual ujl pPIENn - gg-1/ P
*83@II IIIYI SIYSUT 9T/[T 01 §532dWOD - 138-PTOD PUP IAITI3-€831318 Q/-19 °D
*anoy Juo 103 4,00% IF IPIY‘SIYDUT ¢ 03 §921dWOD - IIE-ILIY PUW IAITTIA-688218 (9-1Ff °q
A1U0,, AT 138 OC~-1 °®
*®o3Y> 2yseq 1233w sButads uo Bursewdoad jo 2dL1 ¢
“8IYOUT £°¢ 03 $IIYI0 [TV °EIYIUT (' 031 prol [rui¥rio usard (L1uo) Q1-1 sujadg -9y
"uoT3ITPUCS Iex3y ut sButads 11V ‘¢
*sBujads 001 11w 203 T 28wyg *d,00% I¥ €3InUTA Of 3I0] PIAITIV1I-s823139 Buyaq I23)® NIWYD OJewg 7z
(p?3®aa1un) z4 107 Burads 3sa(qns °1

L ——

* SXU VIWIY
l. IR
ey . 0% | s7¢ j oL g9 Joo [z |sic o'y | ¢°¢ LLAC R 1)
St stee [ 9°¢ L1t [s9 jo9 s |8y sy | st | e et
60°91 : ST'9 |9 |17t [¢9 lo'9 |sis oy Uy gt | vatlg
9t . st°e | ¢t | 1L |59 |es 5 "6y LA 2R M S A T
- ; ST'® fseoe [sTL <9 feS isrs 0§ [SZv  9C | Ly, s
"9 ! ST | 9°¢ [ 1°C Js9 [0°9 [ST'S 6~ (ST 9°C | €5'wi| SC
7ot : 114 st [ ve 1§99 |6 TS Wy Uy st | gyt et
$0"9¥ . o' | §°¢ |0t sty e’ S 9%y o' g | ceovr!ce
10° v i - ] 1'% | $°¢ Joc |99 109 1" 69 o'y s°¢ 1ot 2
60" 91 -6 st | o€ STt [ €9 (99 (SRS 6y 'y §°C et ac
91791 ! . ST°® SLL STt [ €9 (09 gt 0% isT'y 9 | gvvr]oc
2oy | 9°6 $T°6 'Secw |stw | 9% |17 [s9 o I oeg gy jeTte gC | TEwr| 62
20°91 €6 |06 ' 9°® T ;€L 0L |99 les 6 9% 0" §°C | o1y 0T
601 €6 isT6 528 |sew | 9L 1L | §°9 I S R L A S L A N
10! - : 9°6 §2°6 9°% | 1°9 | ¢°¢ ;0L |€9 ;09 |, 0§ 9%y o' st |€ewr!er
et ! 6 J1°6 9°0 ] 0'® | €L | 0°C |29 €€ : 1°C .¢°w on . st | everlsz
e’ . 6 fte 9°9 | 18 | ¢t | 69 (sT°9 ISt s sy 0°y ,ST°C | ot°mt 92
10°v1, H s°6 K26 s'8 [sz8 @ st loe fst9 J9°% . 18 sty LA I L IR
118824 N €6 5T's s | o [ g¢ t0¢ {9 |es s 9 0°y st} 1991 22
2, ¢ $°6 STC | 9%8 | 1R gz | 070 €9 jer'S €S €'y 22N S T 1 AL T
e 96 (16 | '8 | €9 s 12879 1079 v @'y @2y teo'c | svarlor
60" v1 9°6 106 ; $°8 | 18 | vz 69 199 [e®¢ sz ]9y 0y 70 | €Syl 61
0" ¥l 6 |26 9°8 | 18 | vz [ 69 |99 fes s ‘9w "7 , 9°C | SC°9T 9y
66°Ct "6 1076 €8 | 1°® | eL | 0L |y @S bszs 50w 0y stC 80N O
12341 st'¢ lue (seg | 18 (62 ;69 |99 igos o9 w9 vy LsC o, 91
66°C1 e (U6 - ve ]l 18 | vi_[ 99 |ve gr's ! oS sry oy 1 st @ st
P38 sL°6 froe | sLe |t 9°¢ | 1°¢ 199 ,0°9 €©s 5y 0y lge gt st
138811 sL°6 BT SR |1 €L [ 1°r | s 109 LI T3 I T 1 A BRI A + Te°t i gt
781 €6 |69 s's | o T o9 |t $°s e's 9y et fszre etz
R - 1 e (U6 e |1 st e Jvo Jsuos LS .9y 0°%  €Z°C | ger 11
e 1t) sz | ecuvf ecut fveze Jozr | sty rour| 9*or oot | 96 (T jsie |2 setr |1 jst9 e |qes |0y o'y ¢t | gyeton
e trisTezr | vezufszezu jort { €0k 601 v01] §T6 fT6 | S°6 |¥y6 